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(54) Method for setting up perch channels in mobile communication by cellular system 



(57) A method for setting up perch channels in a 
mobile communication by a cellular system, capable of 
setting up a perch channel and a perch channel list for 
surrounding base stations at each newly provided base 
station autonomously. At the newly provided base sta- 
tion, reception levels of signals transmitted by mobile 
stations to surrounding base stations are measured by 
scanning uplink control channels corresponding to 
perch channels, and a perch channel of the newly pro- 
vided base station and a perch channel list to be sig- 
naled by the newly provided base station are 
autonomously set according to the measured reception 
levels. Alternatively, reception levels of signals transmit- 
ted through perch channels by surrounding base sta- 
tions are measured while receiving perch channel lists 
signaled by the surrounding base stations, and a perch 
channel of the newly provided base station and a perch 
channel list to be signaled by the newly provided base 
station are autonomously set according to the meas- 
ured reception levels and the received perch channel 
lists of the surrounding base stations. 
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Description 

BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates to a method for set- 
ting up a perch channel to be allocated to each base 
station in a mobile communication by a cellular system 
in which a plurality of service areas are provided by a 
plurality of base stations. 

Description of the Background Art 

In the cellular system, a perch channel is allocated 
to each base station, and each base station carries out 
a signal transmission through the allocated perch chan- 
nel as well as a signaling of perch channel list for sur- 
rounding base stations. A mobile station measures 
reception levels of perch channels, and makes a selec- 
tion of the closest base station and a selection of a mov- 
ing destination base station according to the measured 
reception levels. After the perch channel list for sur- 
rounding base stations is received at the mobile station, 
the perch channels for which the reception level meas- 
urement must be carried out by the mobile station can 
be narrowed down, so that it becomes possible to carry 
out the reception level measurement at high precision in 
short time. 

However, when the mobile station does not have 
the perch channel list for surrounding base stations, 
there is a need to carry out the reception level measure- 
ment for all the perch channels. In order to shorten the 
time required for this reception level measurement, the 
cellular system adopts a scheme for arranging perch 
channels by reusing the same perch channel at different 
service areas so as to reduce a number of perch chan- 
nels. 

In arranging the perch channels, there is a need to 
arrange the identical perch channels with a sufficient 
distance provided therebetween so as to prevent an 
interference between the identical perch channels. In 
the conventional cellular system, such a setting of the 
perch channels has been made by a system designer. 
In an initial arrangement at a time of system design, the 
propagation characteristics are estimated according to 
the geographical conditions, and the identical perch 
channels are arranged with a sufficient reuse distance 
therebetween for preventing a mutual interference. In 
addition, a perch channel list for surrounding base sta- 
tions to be signaled by each base station is also set up. 
Also, at a time of providing a new base station, an avail- 
able perch channel is selected and a perch channel list 
for surrounding base stations is set up, according to the 
utilization state of the perch channels at the surrounding 
base stations. 

Now, it is expected that a subscriber capacity 
required for the cellular system will continue to increase, 
and there will be a constant need to provide a new base 



station according to the increasing demand. In the con- 
ventional perch channel set up method, the perch chan- 
nels are to be set up by a system designer every time a 
new base station is provided, so that there has been a 

5 drawback regarding a considerable amount of work load 
required for the system designer. 

In addition, the propagation characteristics are not 
actually measured but only estimated, so that there has 
been a possibility for the perch channels to interfere with 

io each other. 

SUMMARY OF THE INVENTION 

ft is therefore an object of the present invention to 
15 provide a method for setting up perch channels in a 
mobile communication by a cellular system, capable of 
setting up a perch channel and a perch channel list for 
surrounding base stations at each newly provided base 
station autonomously and distributedly in accordance 
20 with the actual propagation states, without requiring an 
extra work load on a system designer. 

It is another object of the present invention to pro- 
vide a base station apparatus suitable for a newly pro- 
vided base station in the above method for setting up 
25 perch channels in a mobile communication by a cellular 
system. 

ft is another object of the present invention to pro- 
vide a base station apparatus suitable for an already 
operating base station in the above method for setting 
30 up perch channels in a mobile communication by a cel- 
lular system. 

According to one aspect of the present invention 
there is provided a method for setting up perch chan- 
nels in a mobile communication by a cellular system 

35 having a plurality of base stations including a newly pro- 
vided base station and mobile stations, the method 
comprising the steps of: measuring reception levels of 
signals transmitted by mobile stations to surrounding 
base stations at the newly provided base station by 

40 scanning uplink control channels corresponding to 
perch channels; and setting a perch channel of the 
newly provided base station and a perch channel list to 
be signaled by the newly provided base station, autono- 
mously at the newly provided base station, according to 

45 the reception levels measured at the measuring step. 

According to another aspect of the present inven- 
tion there is provided a method for setting up perch 
channels in a mobile communication by a cellular sys- 
tem having a plurality of base stations including a newly 

so provided base station and mobile stations, the method 
comprising the steps of: measuring reception levels of 
signals transmitted through perch channels by sur- 
rounding base stations at the newly provided base sta- 
tion while receiving perch channel lists signaled by the 

55 surrounding base stations; and setting a perch channel 
of the newly provided base station and a perch channel 
list to be signaled by the newly provided base station, 
autonomously at the newly provided base station, 
according to the reception levels and the perch channel 
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lists of the surrounding base stations obtained at the 
measuring step. 

According to another aspect of the present inven- 
tion there is provided a base station apparatus to be 
used as a newly provided base station in a mobile com- s 
munication by a cellular system having a plurality of 
base stations and mobile stations, the apparatus com- 
prising: transmitter and receiver means for realizing 
functions of a base station in the cellular system; meas- 
urement means for measuring reception levels of sig- 
nals transmitted by mobile stations to surrounding base 
stations by scanning uplink control channels corre- 
sponding to perch channels; and control means for set- 
ting a perch channel of the newly provided base station 
and a perch channel list to be signaled by the newly pro- 
vided base station, autonomously at the newly provided 
base station, according to the reception levels meas- 
ured by the measurement means. 

According to another aspect of the present inven- 
tion there is provided a base station apparatus to be 
used as an already operating base station in a mobile 
communication by a cellular system having a plurality of 
base stations including a newly provided base station 
and mobile stations, the apparatus comprising: trans- 
mitter and receiver means for realizing functions of a 
base station in the cellular system; measurement 
means for measuring reception levels of signals trans- 
mitted by mobile stations to surrounding base stations 
by scanning uplink control channels corresponding to 
perch channels; and control means for re-setting a 
perch channel list to be signaled by said already operat- 
ing base station, by obtaining a frequency for having a 
measured reception level over a prescribed threshold 
value TH3 for each uplink control channel, and setting 
perch channels corresponding to those uplink control 
channels for which the obtained frequency is over a pre- 
scribed threshold value TH4 into the perch channel list 
to be signaled by said already operating base station. 

According to another aspect of the present inven- 
tion there is provided a base station apparatus to be 
used as an already operating base station in a mobile 
communication by a cellular system having a plurality of 
base stations including a newly provided base station 
and mobile stations, the apparatus comprising: trans- 
mitter and receiver means for realizing functions of a 
base station in the cellular system; measurement 
means for measuring reception levels of signals trans- 
mitted through perch channels by surrounding base sta- 
tions; and control means for re-setting a perch channel 
list to be signaled by said already operating base sta- 
tion, by setting perch channels for which a measured 
reception level is over a prescribed threshold value TH7 
into the perch channel list to be signaled by said already 
operating base station. 

According to another aspect of the present inven- 
tion there is provided a base station apparatus to be 
used as a newly provided base station in a mobile com- 
munication by a cellular system having a plurality of 
base stations and mobile stations, the apparatus com- 



prising: transmitter and receiver means for realizing 
functions of a base station in the cellular system; meas- 
urement means for measuring reception levels of sig- 
nals transmitted through perch channels by surrounding 
base stations while receiving perch channel lists sig- 
naled by the surrounding base stations; and control 
means for setting a perch channel of the newly provided 
base station and a perch channel list to be signaled by 
the newly provided base station, autonomously at the 
newly provided base station, according to the reception 
levels and the perch channel lists of the surrounding 
base stations obtained by the measurement means. 

Other features and advantages of the present 
invention will become apparent from the following 
description taken in conjunction with the accompanying 
drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Rg. 1 is a schematic block diagram of a radio com- 
munication system to which a method for setting up 
perch channels in a mobile communication by a cellular 
system according to the present invention is applied. 

Rg. 2 is a block diagram of each base station in the 
radio communication system of Fig. 1 . 

Rg. 3 is a block diagram of a mobile station in the 
radio communication system of Fig. 1 . 

Rg. 4 is a diagram showing an exemplary perch 
channel arrangement among base stations that can be 
used in the present invention. 

Rg. 5 is an illustration of an exemplary perch chan- 
nel list of a base station at a shared cell in a diagram of 
Fig. 4. 

Rg. 6 is an illustration of an exemplary content in a 
measurement table of a newly provided base station 
according to the first embodiment of the present inven- 
tion. 

Rg. 7 is an illustration of an exemplary content in a 
measurement table of an already operating base station 
according to the first embodiment of the present inven- 
tion. 

Rg. 8 is an illustration of another exemplary content 
in a measurement table of a newly provided base sta- 
tion according to the first embodiment of the present 
invention. 

Rg. 9 is an illustration of an exemplary correspond- 
ence table provided at a communication network 
according to the first embodiment of the present inven- 
tion. 

Rg. 10 is an illustration of another exemplary con- 
tent in a measurement table of each base station 
according to the first embodiment of the present inven- 
tion. 

Rg. 11 is an illustration of an exemplary content in 
a measurement table of a newly provided base station 
according to the second embodiment of the present 
invention. 

Rg. 12 is an illustration of an exemplary content in 
a measurement table of an already operating base sta- 
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tion according to the second embodiment of the present 
invention. 

DETAILED DESCRIPTION OF THE PREFERRFD 
EMBODIMENTS s 

Referring now to Fig. 1 to Fig. 10, the first embodi- 
ment of a method for setting up perch channels in a 
mobile communication by a cellular system according to 
the present invention will be described in detail. 10 

Fig. 1 shows a configuration of a radio communica- 
tion system to which a method for setting up perch 
channels in a mobile communication by a cellular sys- 
tem according to the present invention is applied. 

This radio communication system of Fig. 1 has a is 
plurality of base stations 1 (1a, 1b. 1c) connected 
through a communication network 10, where a mobile 
station 4 is set in communication by being connected 
with a base station 1a through a radio channel, for 
example. In general, a plurality of mobile stations 4 are 20 
present in the system. 

Each of the base stations 1a, 1b and 1c is allocated 
with a perch channel (PC1, PC2 and PC3, respectively) 
which is a channel to be used in carrying out a level 
measurement at the mobile station 4, and each base 25 
station 1 is transmitting signals through the respective 
perch channel; Here, the perch channels are arranged 
as shown in Fig. 4, for example, so that the identical 
perch channels do not interfere with each other. In Fig. 
4, a number assigned to each cell indicates a perch 30 
channel number. For instance, a central shared cell is 
allocated with the perch channel PC3. 

In addition, each base station 1 also carries out a 
signaling of a perch channel list. Fig. 5 shows an exem- 
plary perch channel list signaled by a base station of a 35 
shared cell indicated in Fig. 4, which includes the perch 
channel of this base station followed by the perch chan- 
nels of the surrounding base stations. By receiving this 
perch channel list, the mobile station 4 can learn the 
perch channels through which signals are transmitted 40 
by the surrounding base stations. 

Fig. 2 shows a detailed configuration of each base 
station 1 in the system of Fig. 1. The base station 1 of 
Fig. 2 comprises: an antenna 1 1 for carrying out radio 
communications with the mobile stations 4; duplexer 1 2 45 
connected with the antenna 1 1 ; transmitters 13 and 14 
and receivers 15 and 16, all connected with the 
duplexer 12, where the transmitters 14 and the receiv- 
ers 16 are also connected with the communication net- 
work 10; a perch channel list memory unit 1 7 connected so 
with the transmitter 13; a measurement table 18 con- 
nected with the receiver 15; and a control unit 19 con- 
nected with the transmitter 13, the receiver 15, the 
perch channel list memory unit 17 and the measure- 
ment table 18, for controlling the operation in this base ss 
station 1 . 

The transmitter 13 carries out the signaling of the 
perch channel list stored in the perch channel list mem- 
ory unit 17, In this embodiment, the signaling of the 



perch channel list is carried out through the perch chan- 
nel, but it is also possible to carry out this signaling of 
the perch channel list through another channel by pro- 
viding another transmitter. 

The receiver 15 receives the perch channels 
through which signals are transmitted by the surround- 
ing base stations and carries out a level measurement 
of each received perch channel, while receiving the 
perch channel list signaled by each of the surrounding 
base stations. Also, the receiver 15 may receive uplink 
(i.e.. from a mobile station to a base station) control 
channels through which signals are transmitted by the 
mobile stations 4. and carry out a level measurement of 
each received uplink control channel. The measure- 
ment result obtained by the receiver 15 is stored in the 
measurement table 18. 

The control unit 19 carries out a control of the 
receiver 15, an analysis of the measurement table 18, a 
designation of the perch channel through which signals 
are to be transmitted by the transmitter 13, and a desig- 
nation of the perch channel list to be stored in the perch 
channel list memory unit 17. 

The transmitters 14 and the receivers 16 are used 
for communications with respect to a plurality of mobile 
stations 4 by the base station 1 . Communication data 
signals received by the receivers 16 are sent to the 
communication network 10, while communication data 
signals sent from the communication network 10 are 
transmitted from the transmitters 14. 

The duplexer 12 is provided to use the single 
antenna 11 for both transmission and reception pur- 
poses. 

Fig. 3 shows a detailed configuration of the mobile 
station 4 in the system of Fig. 1 . The mobile station 4 of 
Fig. 3 comprises: an antenna 21 for carrying out radio 
communications with the base station 1 ; a duplexer 22 
connected with the antenna 21; a receiver 23 and a 
transmitter 24 connected with the duplexer 22; a control 
unit 25 for controlling the receiver 23 and the transmitter 
24, a baseband processing unit 26 connected with the 
receiver 23 and the transmitter 24; and a handset 27 
connected to the baseband processing unit 26. 

The receiver 23 receives the perch channels 
through which signals are transmitted by the base sta- 
tions 1 , the perch channel lists signaled by the base sta- 
tions 1 , as well as communication data signals. 

The transmitter transmits control signals through an 
uplink control channel as well as communication data 
signals. 

The control unit 25 controls the receiver 23 and the 
transmitter 24 so as to exchange control signals with the 
base station 1. The communication data signals 
received by the receiver 23 are converted into speech 
signals at the baseband processing unit 26 and sent to 
the handset 27. Speech signals sent from the handset 
27 are converted into communication data signals at the 
baseband processing unit 26 and transmitted from the 
transmitter 24. 

The duplexer 22 is provided to use the single 
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antenna 21 for both transmission and reception pur- 
poses. 

Next* the operation of the system of Fig. 1 having a 
configuration as described above in a case of providing 
a new base station according to this first embodiment 
will be described. 

At a newly provided base station 1 , the control unit 
19 commands the receiver 1 5 to carry out the reception 
level measurement of uplink control channels corre- 
sponding to all the perch channels. In response, the 
receiver 15 repeatedly carries out the reception level 
measurement of each uplink control channel, and 
measures a frequency for having the reception level 
over a prescribed threshold value TH1 (which is set 
equal to 0 dB in this embodiment) and a frequency for 
having the reception level over a prescribed threshold 
value TH3 (which is set equal to 10 dB in this embodi- 
ment). 

As a measurement method to be used here, it is 
possible to use a method in which the reception level 
measurement of each uplink control channel is carried 
out for a prescribed period of time or for a prescribed 
number of times, and how many percent of the meas- 
ured reception levels exceeds each threshold value is 
measured. As exemplary measurement result stored in 
the measurement table 18 after this reception level 
measurement is shown in Fig. 6. 

Then, according to this measurement table 18. the 
control unit 19 sets up the perch channel of this base 
station and the perch channel list to be signaled by this 
base station, as follows. 

First, the perch channel of this base station is 
selected from the perch channels corresponding to the 
uplink control channels for which the frequency for hav- 
ing the reception level over the threshold value TH1 (0 
dB) is not over a prescribed threshold value TH2 (which 
is set equal to 2% in this embodiment). In an exemplary 
case shown in Fig. 6, the perch channel of this base sta- 
tion is selected from the perch channels PC1 , PC7, etc., 
by excluding the perch channels PC2, PC3, PC4, PCS 
and PC6 corresponding to the uplink control channels 
for which the frequency for having the reception level 
over the threshold value TH1 is greater than the thresh- 
old value TH2. For instance, the perch channel PC1 can 
be selected as the perch channel for this base station. 
The determined perch channel of this base station is 
then specified to the transmitter 13. 

Next, the control unit 19 sets the perch channels 
corresponding to the uplink control channels for which 
the frequency for having the reception level over the 
threshold value TH3 (1 0 dB) is over a prescribed thresh- 
old value TH4 (which is set equal to 1 0% in this embod- 
iment) in the perch channel list to be signaled by this 
base station. In an exemplary case shown in Fig. 6, the 
perch channels PC2. PC3 and PCS are set in the perch 
channel list to be signaled by this base station. The 
determined perch channel list is then notified to the 
perch channel list memory unit 17 and stored therein. 

After the perch channel of this base station and the 



perch channel list to be signaled by this base station are 
set up as described above, the normal operation of this 
newly provided base station is started. 

When the normal operation of this newly provided 

s base station is started, the perch channel of this newly 
provided base station is automatically entered into the 
perch channel list of each surrounding base station as 
the reception level measurement is carried out similarly 
at each surrounding base station. 

io For example, suppose that a certain already oper- 
ating base station which is transmitting signals through 
the perch channel PC2 has the perch channel list con- 
taining the perch channels PC2, PC3, PC4 and PC6. 
and when the normal operation of the newly provided 

is base station is started, the mobile station carries out the 
signal transmission through the uplink control channel 
to that newly provided base station, so that the content 
of the measurement table 18 in this certain base station 
is changed as shown in Fig. 7. In this case, the perch 

20 channel list of this certain base station will be changed 
to contain the perch channels PC2. PC1 , PC3, PC4 and 
PC6. 

Note that, at this point, it is also possible for the sur- 
rounding base stations to use the perch channel setting 

25 in a manner of the second embodiment which will be 
described in detail below. 

It is also possible to realize this change of the perch 
channel list at each surrounding base station by using a 
notification through a network. Namely, the newly pro- 

30 vided base station notifies an addition of the perch 
channel PC1 of this base station in the perch channels 
list to each of the surrounding base stations corre- 
sponding to the perch channel PC2, PC3 and PCS con- 
tained in the perch channel list of this base station. In 

35 response, the . perch channel list of the base station 
which is transmitting signals through the perch channel 
PC2 will be changed from that containing the perch 
channels PC2, PC3, PC4 and PC6 to that containing 
the perch channels PC2. PC1, PC3, PC4 and PC6, for 

40 example. 

Here, as a method for identifying the base station 
from the perch channel, it is possible to use a method in 
which a source base station ID in inserted into signals 
through the uplink control channel, so that the source 

45 base station ID is also stored along with the reception 
level measurement result as shown in Fig. 8. Alterna- 
tively, it is also possible to use a method in which a cor- 
respondence table registering the base station 
coordinates and the perch channel for each base sta- 

50 tion in correspondence as shown in Fig. 9 is provided in 
the communication network 10, and the notification is 
made with respect to each base station having a distinct 
perch channel which is located at a closest position to 
the newly provided base station among those base sta- 

55 tions to which the identical perch channel is allocated. 

It is also possible to carry out the reception level 
measurement of the uplink control channel by the fol- 
lowing procedure. 

Namely, at a time of carrying out the measurement 
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to determine the arrangement of the perch channels of 
the surrounding base stations at each of the newly pro- 
vided base station and the already operating base sta- 
tions, the control unit 19 commands the receiver 15 to 
carry out the reception level measurement of all the 5 
perch channels, and the measurement result obtained 
by the receiver 15 is stored in the measurement table 
18. 

After the reception level measurement of all the 
perch channels is completed, the control unit 19 reads 10 
the measurement table 18, and commands the receiver 
15 to receive the perch channel list of each base station 
for which the perch channel reception level is over a pre- 
scribed threshold value TH9 (which is set equal to 5 dB 
in this embodiment). The receiver 15 then receives the 15 
specified perch channel lists, and stores the received 
perch channel lists in the measurement table 18. An 
exemplary content stored in the measurement table 18 
at this point is shown in Fig. 10. 

Then, according to this measurement table 18, the 20 
control unit 19 commands the receiver 15 to carry out 
the reception level measurement of the uplink control 
channels corresponding to the perch channels PC2, 
PC3, PC4, PCS and PC6 for which the perch channel 
reception level is over a prescribed threshold value TH8 2s 
(which is set equal to 0 dB in this embodiment) and the 
perch channels PC1, PC8, PC10, PC11, PC12 and 
PC1 5 which are contained in the perch channel lists of 
the base stations for which the perch channel reception 
level is over the threshold value TH9 (5 dB). In 30 
response, the receiver 15 carries out the reception level 
measurement of the specified uplink control channels 
by the similar procedure as described above. 

Then, the setting of the perch channel of this base 
station and the setting/re-setting of the perch channel 35 
list to be signaled by this base station are carried out, 
similarly as described above. 

Referring now to Fig. 11 and Fig. 12, the second 
embodiment of a method for setting up perch channels 
in a mobile communication by a cellular system accord- 40 
ing to the present invention will be described in detail. 

In this second embodiment, configurations of the 
radio communication system, the base station and the 
mobile station are the same as those shown in Fig. 1, 
Fig. 2 and Fig. 3 described above. 45 

In the following, the operation of the system of Fig. 
1 in a case of providing a new base station according to 
this second embodiment will be described. 

At a newly provided base station 1 , the control unit 
1 9 commands the receiver 1 5 to carry out the reception so 
level measurement of all the perch channels, and the 
measurement result obtained by the receiver 15 is 
stored in the measurement table 18. 

After the reception level measurement of all the 
perch channels is completed, the control unit 19 reads ss 
the measurement table 18, and commands the receiver 
15 to receive the perch channel list of each base station 
for which the perch channel reception level is over a pre- 
scribed threshold value TH6 (which is set equal to 1 0 dB 



in this embodiment). The receiver 15 then receives the 
specified perch channel lists, and stores the received 
perch channel lists in the measurement table 18. An 
exemplary content stored in the measurement table 18 
at this point is shown in Fig. 11. 

Then, according to this measurement table 1 8, the 
control unit 19 sets up the perch channel of this base 
station and the perch channel list to be signaled by this 
base station, as follows. 

First the perch channel of this base station is 
selected from the perch channels other than those for 
which the reception level is over a prescribed threshold 
value TH5 (which is set equal to 0 dB in this embodi- 
ment) and those contained in the perch channel lists of 
the perch channels for which the reception level is over 
the threshold value TH6 (10 dB). In an exemplary case 
shown in Rg. 1 1 , the perch channel of this base station 
is selected from the perch channels PC1 , PC7, etc., by 
excluding the perch channels PC2, PC3, PC4, PCS and 
PC6 for which the reception level is over the threshold 
value TH5, and the perch channels PC8, PC10, PC12 
and PC15 which are contained in the perch channels 
(PC2, PC3 and PCS) for which the reception level is 
over the threshold value TH6. For instance, the perch 
channel PC1 can be selected as the perch channel for 
this base station. The determined perch channel of this 
base station is then specified to the transmitter 13. 

Next, the control unit 1 9 sets the perch channels for 
which the reception level is over a prescribed threshold 
value TH7 (which is set equal to 10 dB in this embodi- 
ment) in the perch channel list to be signaled by this 
base station. In an exemplary case shown in Rg. 1 1 , the 
perch channels PC2. PC3 and PCS are set in the perch 
channel list to be signaled by this base station. The 
determined perch channel list is then notified to the 
perch channel list memory unit 17 and stored therein. 

After the perch channel of this base station and the 
perch channel list to be signaled by this base station are 
set up as described above, the normal operation of this 
newly provided base station is started. 

When the normal operation of this newly provided 
base station is started, the perch channel of this newly 
provided base station is automatically entered into the 
perch channel list of each surrounding base station. 

For example, suppose that a certain already oper- 
ating base station which is transmitting signals through 
the perch channel PC2 has the perch channel list con- 
taining the perch channels PC2, PC3, PC4, PC6 and 
PC8, and when the normal operation of the newly pro- 
vided base station is started, the content of the meas- 
urement table 18 in this certain base station is changed 
as shown in Fig. 12. In this case, the perch channel list 
of this certain base station will be changed to contain 
the perch channels PC2, PC1. PC3. PC4, PC6 and 
PC8. 

In this second embodiment, similarly as in the first 
embodiment, it is also possible to realize this change of. 
the perch channel list at each surrounding base station 
by using a notification through a network. Namely, the 
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newly provided base station notifies an addition of the 
perch channel PC1 of this base station in the perch 
channels list to each of the surrounding base stations 
corresponding to the perch channel PC2, PC3 and PCS 
contained in the perch channel list of this base station. 
In response, the perch channel list of the base station 
which is transmitting signals through the perch channel 
PC2 will be changed from that containing the perch 
channels PC2, PC3, PC4, PCS and PC8 to that contain- 
ing the perch channels PC2, PC1, PC3, PC4, PC6 and 
PC8, for example. 

Note that in the first and second embodiments 
described above, when the FDMA (Frequency Division 
Multiple Access) scheme is used, each channel is 
divided in terms of frequencies, and at a time of recep- 
tion level measurement, frequencies of the receiver are 
tuned to frequencies corresponding to a desired chan- 
nel. When the TDMA (Time Division Multiple Access) 
scheme is used, each channel is divided in terms of 
times, and at a time of reception level measurement, 
reception timings of the receiver are tuned to timings 
corresponding to a desired channel. When the CDMA 
(Code Division Multiple Access) scheme is used, each 
channel is divided in terms of codes, and at a time of 
reception level measurement, correlators of the receiver 
are tuned to codes corresponding to a desired channel. 
Also, in a case of using the CDMA scheme, the signal 
transmission at each already operating base station is 
to be stopped when the perch channels through which 
signals are transmitted by the surrounding base stations 
and the signaling information (perch channel lists) sig- 
naled by the surrounding base stations are to be 
received. 

Note also that in the first and second embodiments 
described above, the threshold values TH1 to TH9 
should preferably be determined as follows. 

TH1 for the reception level: Those perch channels 
corresponding to the uplink control channels for which 
the reception level is not over this threshold value TH1 
can possibly be selected as a perch channel of a newly 
provided base station. Consequently, this threshold 
value TH1 should preferably be set to a value close to 
the lowest level that can possibly be received. In the first 
embodiment, this threshold value is set equal to 0 dB for 
example, but in practice, this threshold value TH1 can 
be set so low that all the receivable uplink control chan- 
nels can have the reception level over this threshold 
value TH1. 

TH2 for the frequency: This frequency affects the 
interference between identical perch channels and the 
perch channel reuse efficiency. When this frequency is 
set larger, the interference between identical perch 
channels becomes larger but the perch channel reuse 
efficiency becomes higher. On the other hand, when 
this frequency is set smaller, the interference between 
identical perch channels becomes smaller but the perch 
channel reuse efficiency becomes lower. In the first 
embodiment, this threshold value is set equal to 2% for 
example, but in practice, an optimum setting of this 
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threshold value TH2 should be determined in view of 
these conflicting factors. 

TH3 for the reception level: This threshold value 
TH3 should be set sufficiently high so that the base sta- 

s tions corresponding to the uplink control channels for 
which the reception level is over this threshold value 
TH3 can be candidates for a handover target base sta- 
tion. In the first embodiment this threshold value TH3 is 
set equal to 10 dB for example. 

10 TH4 for the frequency: This threshold value TH4 
should be set sufficiently high so that the base stations 
corresponding to the uplink control channels for which 
the frequency for having the reception level over the 
threshold value TH3 is over this threshold value TH4 

is can be candidates for a handover target base station. In 
the first embodiment, this threshold value TH4 is set 
equal to 10% for example. 

TH5 for the reception level: When the mobile station 
can simultaneously receive signals from the newly pro- 

20 vided base station and a base station for which the 
perch channel reception level is not over this threshold 
value TH5, the interference between identical perch 
channels could be caused, because the perch channel 
of the newly provided base station is to be selected from 

25 those for which the perch channel reception level is not 
over this threshold value TH5. Consequently, this 
threshold value TH5 should preferably be set to a value 
close to the lowest level that can possibly be received, 
so as to reuse the perch channel allocated to a base 

30 station which is so distanced from the newly provided 
base station that the perch channel of this base station 
is not receivable at the newly provided base station. In 
the second embodiment, this threshold value is set 
equal to 0 dB for example, but in practice, this threshold 

35 value TH5 can be set so low that all the receivable perch 
channels can have the reception level over this thresh- 
old value TH5. 

TH6 for the reception level: This threshold value 
TH6 can practically be set equal to the threshold value 

40 TH7. In the second embodiment, this threshold value 
TH6 is set equal to 10 dB for example. 

TH7 for the reception level: The perch channels for 
which the reception level is over this threshold value 
TH7 are to be entered into the perch channel list to be 

45 signaled by the newly provided base station. Conse- 
quently, this threshold value TH7 should be set suffi- 
ciently high so that the handover to a base station 
corresponding to the perch channel with the reception 
level over this threshold value TH7 is possible. In the 

so second embodiment, this threshold value TH7 is set 
equal to 10 dB for example. 

TH8 and TH9 for the reception level: These thresh- 
old values TH8 and TH9 are used to limit the perch 
channels for whose corresponding uplink control chan- 

55 nels the reception level measurement should be carried 
out, according to the reception level measurement 
result of these perch channels. In the first embodiment, 
these threshold values TH8 and TH9 are set equal to 0 
dB and 5 dB for example. In practice, the satisfactory 
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operation can be realized by setting these threshold val- 
ues TH8 and TH9 to the lowest level that can possibly 
be received, so that these threshold values TH8 and 
TH9 can be set so low that all the receivable perch 
channels can have the reception level over these 
threshold values TH8 and TH9. 

According to the first embodiment described above, 
a newly provided base station can set up its own perch 
channel as a perch channel which does not interfere 
with the perch channels of the other base stations, and 
produce a perch channel list for the surrounding base 
stations, on a basis of the reception result of the uplink 
control channels through which signals are transmitted 
from the mobile stations to the surrounding base sta- 
tions and which are corresponding to the perch chan- 
nels of the surrounding base stations. Consequently, it 
is possible to set up a perch channel and a perch chan- 
nel list for surrounding base stations at each newly pro- 
vided base station autonomously and distributedly in 
accordance with the actual propagation states, without 
requiring an extra work load on a system designer. As a 
result, the perch channels can be arranged more effi- 
ciently, and a number of times for reusing the same 
perch channel can be reduced, so that a perch channel 
scan in an initial state can be made quicker and a tran- 
sition to a waiting state can be made quicker. 

In addition, according to the first embodiment 
described above, each already operating base station 
can measure the reception levels of the signals trans- 
mitted by the mobile stations by scanning the uplink 
control channels corresponding to the perch channels, 
and carry out the re-setting of the perch channel list to 
be signaled by that base station accordingly. Conse- 
quently, a perch channel of a newly provided base sta- 
tion can be automatically entered into the perch channel 
lists of the surrounding base station, without requiring 
an extra work load on a system designer. 

Alternatively, according to the first embodiment 
described above, each already operating base station 
can measure the reception levels of the perch channels 
through which signals are transmitted by the surround- 
ing base stations, and carry out the re-setting of the 
perch channel list to be signaled by that base station 
accordingly. Consequently, a perch channel of a newly 
provided base station can be automatically entered into 
the perch channel lists of the surrounding base station, 
without requiring an extra work load on a system 
designer. 

Moreover, according to the first embodiment 
described above, each of a newly provided base station 
and each already operating base station can carry out 
the perch channel reception first so as to limit the uplink 
control channels to be received. Consequently, it 
becomes possible to measure the reception level at 
high precision in short time, and it becomes possible to 
realize the perch channel arrangement with a high 
reuse efficiency in short time. 

Furthermore, according to the first embodiment 
described above, when a newly provided base station 



sets up the perch channel list, or when each already 
operating base station changes the perch channel list, 
the perch channel of that base station can be notified 
through a network to the surrounding base stations 

5 whose perch channels are contained in the perch chan- 
nel list of that base station, so as to make the scanning 
by the already operating base station unnecessary. 

On the other hand, according to the second embod- 
iment described above, a newly provided base station 

10 can measure the reception levels of the perch channels 
through which signals are transmitted by the surround- 
ing base stations while receiving the perch channel lists 
signaled by the surrounding base stations, and set up 
the perch channel of this newly provided base station 

15 while producing a perch channel list for the surrounding 
base stations accordingly. Consequently, it is possible to 
set up a perch channel and a perch channel list for sur- 
rounding base stations at each newly provided base 
station autonomously and distributedly in short time, 

20 without requiring an extra work load on a system 
designer. As a result, the perch channels can be 
arranged more efficiently, and a number of times for 
reusing the same perch channel can be reduced, so 
that a perch channel scan in an initial state can be made 

25 quicker and a transition to a waiting state can be made 
quicker. 

In addition, according to the second embodiment 
described above, each already operating base station 
can measure the reception levels of the perch channels 

30 through which signals are transmitted by the surround- 
ing base stations, and carry out the re-setting of the 
perch channel list to be signaled by that base station 
accordingly. Consequently, a perch channel of a newly 
provided base station can be automatically entered into 

35 the perch channel lists of the surrounding base station, 
without requiring an extra work load on a system 
designer. 

Furthermore, according to the second embodiment 
described above, when a newly provided base station 

40 sets up the perch channel list, or when each already 
operating base station changes the perch channel list, 
the perch channel of that base station can be notified 
through a network to the surrounding base stations 
whose perch channels are contained in the perch chan- 

45 nel list of that base station, so as to make the scanning 
by the already operating base station unnecessary. 

It is also to be noted that, besides those already 
mentioned above, many modifications and variations of 
the above embodiments may be made without depart- 

50 ing from the novel and advantageous features of the 
present invention. Accordingly, all such modifications 
and variations are intended to be included within the 
scope of the appended claims. 

55 Claims 

1 . A method for setting up perch channels in a mobile 
communication by a cellular system having a plural- 
ity of base stations including a newly provided base 
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2. The method of claim 1, wherein the setting step 
sets the perch channel of the newly provided base 
station by obtaining a frequency for having a meas- 
ured reception level over a prescribed threshold 
value TH1 for each uplink control channel, and 
selecting one perch channel from perch channels 
other than those corresponding to those uplink con- 
trol channels for which the obtained frequency is 
over a prescribed threshold value TH2, as the perch 
channel of the newly provided base station. 

3. The method of claim 1, wherein the setting step 
sets the perch channel list to be signaled by the 
newly provided base station by obtaining a fre- 
quency for having a measured reception level over 
a prescribed threshold value TH3 for each uplink 
control channel, and setting perch channels corre- 
sponding to those uplink control channels for which 
the obtained frequency is over a prescribed thresh- 
old value TH4 into the perch channel list to be sig- 
naled by the newly provided base station. 

4. The method of claim 1 , further comprising the steps 
of: 

measuring reception levels of signals transmit- 
ted by mobile stations to surrounding base sta- 
tions at each already operating base station by 
scanning uplink control channels correspond- 
ing to perch channels; and 
re-setting at each already operating base sta- 
tion a perch channel list to be signaled by each 
already operating base station, by obtaining a 
frequency for having a measured reception 
level over a prescribed threshold value TH3 for 
each uplink control channel at each already 
operating base station, and setting perch chan- 
nels corresponding to those uplink control 
channels for which the obtained frequency is 
over a prescribed threshold value TH4 into the 
perch channel list to be signaled by each 
already operating base station. 

5. The method of claim 4, further comprising the steps 



measuring reception levels of signals transmit- 
ted through perch channels by surrounding 
base stations at each already operating base 
station by scanning the perch channels before 
scanning the uplink control channels; and 
limiting the uplink control channels to be 
scanned at each already operating base sta- 
tion to those corresponding to perch channels 
for which a measured reception level is over a 
prescribed threshold value TH8 and perch 
channels contained in perch channel lists sig- 
naled by those surrounding base stations 
which are using perch channels for which a 
measured reception level is over a prescribed 
threshold value TH9. 

6. The method of claim 1 , further comprising the steps 
of: 

measuring reception levels of signals transmit- 
ted through perch channels by surrounding 
base stations at the newly provided base sta- 
tion by scanning the perch channels before 
scanning the uplink control channels; and 
limiting the uplink control channels to be 
scanned at the newly provided base station to 
those corresponding to perch channels for 
which a measured reception level is over a pre- 
scribed threshold value TH8 and perch chan- 
nels contained in perch channel lists signaled 
by those surrounding base stations which are 
using perch channels for which a measured 
reception level is over a prescribed threshold 
value TH9. 

7. The method of claim 1 , further comprising the steps 
of: 

measuring reception levels of signals transmit- 
ted through perch channels by surrounding 
base stations at each already operating base 
station; and 

re-setting at each already operating base sta- 
tion a perch channel list to be signaled by each 
already operating base station, by setting 
perch channels for which a measured recep- 
tion level is over a prescribed threshold value 
TH7 into the perch channel list to be signaled 
by each already operating base station. 

8. The method of claim 1 , further comprising the steps 
of: 

notifying the perch channel of the newly pro- 
vided base station set at the setting step from 
the newly provided base station through a net- 
work to selected base stations which are using 
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station and mobile stations, the method comprising of: 
the steps of: 

measuring reception levels of signals transmit- 
ted by mobile stations to surrounding base sta- s 
tions at the newly provided base station by 
scanning uplink control channels correspond- 
ing to perch channels; and 
setting a perch channel of the newly provided 
base station and a perch channel list to be sig- 10 
naled by the newly provided base station, 
autonomously at the newly provided base sta- 
tion, according to the reception levels meas- 
ured at the measuring step. 
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perch channels contained in the perch channel 
list to be signaled by the newly provided base 
station set by the setting step; and 
adding the perch channel of the newly provided 
base station notified at the notifying step into 
the perch channel list to be signaled by each of 
the selected base stations. 

9. A method for setting up perch channels in a mobile 
communication by a cellular system having a plural- 
ity of base stations including a newly provided base 
station and mobile stations, the method comprising 
the steps of: 

measuring reception levels of signals transmit- 
ted through perch channels by surrounding 
base stations at the newly provided base sta- 
tion while receiving perch channel lists sig- 
naled by the surrounding base stations; and 
setting a perch channel of the newly provided 
base station and a perch channel list to be sig- 
naled by the newly provided base station, 
autonomously at the newly provided base sta- 
tion, according to the reception levels and the 
perch channel lists of the surrounding base sta- 
tions obtained at the measuring step. 

10. The method of claim 9, wherein the setting step 
sets the perch channel of the newly provided base 
station by selecting one perch channel from perch 
channels other than those for which a measured 
reception level is over a prescribed threshold value 
TH5 and those contained in perch channel lists sig- 
naled by those surrounding base stations which are 
using perch channels for which a measured recep- 
tion level is over a prescribed threshold value TH6, 
as the perch channel of the newly provided base 
station. 

11. The method of claim 9 t wherein the setting step 
sets the perch channel list to be signaled by the 
newly provided base station by setting perch chan- 
nels for which a measured reception level is over a 
prescribed threshold value TH7 into the perch 
channel list to be signaled by the newly provided 
base station. 

1 2. The method of claim 9, further comprising the steps 
of: 

measuring reception levels of signals transmit- 
ted through perch channels by surrounding 
base stations at each already operating base 
station; and 

re-setting at each already operating base sta- 
tion a perch channel list to be signaled by each 
already operating base station, by setting 
perch channels for which a measured recep- 
tion level is over a prescribed threshold value 



TH7 into the perch channel list to be signaled 
by each already operating base station. 

1 3. The method of claim 9, further comprising the steps 
5 of: 

notifying the perch channel of the newly pro- 
vided base station set at the setting step from 
the newly provided base station through a net- 
to work to selected base stations which are using 
perch channels contained in the perch channel 
list to be signaled by the newly provided base 
station set by the setting step; and 
adding the perch channel of the newly provided 
is base station notified at the notifying step into 
the perch channel list to be signaled by each of 
the selected base stations. 

1 4. A base station apparatus to be used as a newly pro- 
20 vided base station in a mobile communication by a 

cellular system having a plurality of base stations 
and mobile stations, the apparatus comprising: 

transmitter and receiver means for realizing 
25 functions of a base station in the cellular sys- 

tem; 

measurement means for measuring reception 
levels of signals transmitted by mobile stations 
to surrounding base stations by scanning 
30 uplink control channels corresponding to perch 

channels; and 

control means for setting a perch channel of 
the newly provided base station and a perch 
channel list to be signaled by the newly pro- 
35 vided base station, autonomously at the newly 

provided base station, according to the recep- 
tion levels measured by the measurement 
means. 

40 15. The apparatus of claim 14, wherein the control 
means sets the perch channel of the newly pro- 
vided base station by obtaining a frequency for hav- 
ing a measured reception level over a prescribed 
threshold value TH1 for each uplink control chan- 

45 nel, and selecting one perch channel from perch 
channels other than those corresponding to those 
uplink control channels for which the obtained fre- 
quency is over a prescribed threshold value TH2, 
as the perch channel of the newly provided base 

so station. 

1 6. The apparatus of claim 1 4, wherein the control 
means sets the perch channel list to be signaled by 
the newly provided base station by obtaining a fre- 
55 quency for having a measured reception level over 
a prescribed threshold value TH3 for each uplink 
control channel, and setting perch channels corre- 
sponding to those uplink control channels for which 
the obtained frequency is over a prescribed thresh- 
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old value TH4 into the perch channel list to be sig- 
naled by the newly provided base station. 

17. The apparatus of claim 14, wherein the measure- 
ment means also measures reception levels of sig- s 
nals transmitted through perch channels by the 
surrounding base stations by scanning the perch 
channels before scanning the uplink control chan- 
nels, and the control means also limits the uplink 
control channels to be scanned by the measure- 10 
ment means to those corresponding to perch chan- 
nels for which a measured reception level is over a 
prescribed threshold value TH8 and perch chan- 
nels contained in perch channel lists signaled by 
those surrounding base stations which are using is 
perch channels for which a measured reception 
level is over a prescribed threshold value TH9. 

18. The apparatus of claim 14, wherein the control 
means also notifies the perch channel of the newly 20 
provided base station through a network to selected 
base stations which are using perch channels con- 
tained in the perch channel list to be signaled by the 
newly provided base station, so that the notified 
perch channel of the newly provided base station is 25 
added into the perch channel list to be signaled by 
each of the selected base stations. 

19. A base station apparatus to be used as an already 
operating base station in a mobile communication 30 
by a cellular system having a plurality of base sta- 
tions including a newly provided base station and 
mobile stations, the apparatus comprising: 



20. The apparatus of claim 19, wherein the measure- ss 
ment means also measures reception levels of sig- 
nals transmitted through perch channels by the 
surrounding base stations by scanning the perch 
channels before scanning the uplink control chan- 
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nels, and the control means also limits the uplink 
control channels to be scanned by the measure- 
ment means to those corresponding to perch chan- 
nels for which a measured reception level is over a 
prescribed threshold value TH8 and perch chan- 
nels contained in perch channel lists signaled by 
those surrounding base stations which are using 
perch channels for which a measured reception 
level is over a prescribed threshold value TH9. 

21. A base station apparatus to be used as an already 
operating base station in a mobile communication 
by a cellular system having a plurality of base sta- 
tions including a newly provided base station and 
mobile stations, the apparatus comprising: 

transmitter and receiver means for realizing 
functions of a base station in the cellular sys- 
tem; 

measurement means for measuring reception 
levels of signals transmitted through perch 
channels by surrounding base stations; and 
control means for re-setting a perch channel 
list to be signaled by said already operating 
base station, by setting perch channels for 
which a measured reception level is over a pre- 
scribed threshold value TH7 into the perch 
channel list to be signaled by said already 
operating base station. 

22. A base station apparatus to be used as a newly pro- 
vided base station in a mobile communication by a 
cellular system having a plurality of base stations 
and mobile stations, the apparatus comprising: 

transmitter and receiver means for realizing 
functions of a base station in the cellular sys- 
tem; 

measurement means for measuring reception 
levels of signals transmitted through perch 
channels by surrounding base stations while 
receiving perch channel lists signaled by the 
surrounding base stations; and 
control means for setting a perch channel of 
the newly provided base station and a perch 
channel list to be signaled by the newly pro- 
vided base station, autonomously at the newly 
provided base station, according to the recep- 
tion levels and the perch channel lists of the 
surrounding base stations obtained by the 
measurement means. 

23. The apparatus of claim 22, wherein the control 
means sets the perch channel of the newly pro- 
vided base station by selecting one perch channel 
from perch channels other than those for which a 
measured reception level is over a prescribed 
threshold value TH5 and those contained in perch 
channel lists signaled by those surrounding base 



transmitter and receiver means for realizing 35 
functions of a base station in the cellular sys- 
tem; 

measurement means for measuring reception 
levels of signals transmitted by mobile stations 
to surrounding base stations by scanning 40 
uplink control channels corresponding to perch 
channels; and 

control means for re-setting a perch channel 
list to be signaled by said already operating 
base station, by obtaining a frequency for hav- 4s 
ing a measured reception level over a pre- 
scribed threshold value TH3 for each uplink 
control channel, and setting perch channels 
corresponding to those uplink control channels 
for which the obtained frequency is over a pre- so 
scribed threshold value TH4 into the perch 
channel list to be signaled by said already 
operating base station. 
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stations which are using perch channels for which a 
measured reception level is over a prescribed 
threshold value TH6, as the perch channel of the 
newly provided base station. 

5 

24. The apparatus of claim 22, wherein the control 
means sets the perch channel fist to be signaled by 
the newly provided base station by setting perch 
channels for which a measured reception level is 
over a prescribed threshold value TH7 into the 10 
perch channel list to be signaled by the newly pro- 
vided base station. 

25. The apparatus of claim 22, wherein the control 
means also notifies the perch channel of the newly is 
provided base station through a network to selected 
base stations which are using perch channels con- 
tained in the perch channel list to be signaled by the 
newly provided base station, so that the notified 
perch channel of the newly provided base station is 20 
added into the perch channel list to be signaled by 
each of the selected base stations. 
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